MD simulation (minimization, heating and equilibration) protocol
All the systems were subjected to 4000 steps of steepest descent followed by a 2000 step conjugate gradient minimization by keeping the positions of ions and solute heavy atoms fixed using a restraint of 300kcal/mol Å 2 . In the next stage, a reduced restraint of 100kcal/mol Å 2 was kept only on solute heavy atoms and the same cycle of minimization steps was carried out for each system. A final full system minimization was performed involving 8000 steps of steepest descent followed by 4000 steps of conjugate gradient. Each system was heated progressively from 0 to 50K in 10ps, 50K to 150K in 20ps and 150K to 300K in 30ps (1, 2) . Equilibration phase of 300ps was carried out under NPT conditions. Production runs were done with an integration time step of 2fs using a particle-mesh Ewald (PME) method (300K, 1 atm) (3). Non-bonded pair list was updated every 10 steps. SHAKE algorithm was applied to constrain all bonds involving hydrogen atoms (4)
Accelerated MD set up:
The boost parameters for AMD set up were derived using the methodology described by McCammon et al. (5, 6) . The boost potential ∆V(r) is given by:-
In present study, total boost was applied to all the atoms in the system in addition to dihedral boost, resulting in the four parameters to be adjusted viz. Edihed, αdihed, Etotal, αtotal where, 
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Supporting figure S1: Relative RMSD profiles of free Xpot simulations (Xponuc and Xpocyt) with respect to cytosolic state crystal structure (3IBV). The snapshots were extracted from the time where the two profiles almost converged with each other (black circle). These snapshots were taken as reference for PCA analysis of Xponuc and Xpocyt simulations. Section: Methods 
